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© Dye mixtures and optical recording elements containing same. 

@ A dye mixture comprising at least two different unsym me- 
trical bfa[1^ip^enyl-1.2^thanBdflhioteto(2-)S.S1-p!atlnum 
compounds is disclosed. The mixture Is useful in optical 
recording layers. 
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no i significant chemical reactivity between the layer and the support uunestonano 
.« It^TI * e smoothness of the support, a smoothing layer may be applied thereto The smoothlna lever 
Is generally formed from low-vlsooshy, polymerirable fluid which is coated on X surface of X a u oSS 
SnZ^f r 9 fl ^ ma ^ at1on <* thflfluId P™*»« amterosmoothTrfloTon the ^esSt 
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P-tR-Q-rC-C=CH,] m 

Q represents -^ch^^o^ or (ch.ch-,^; 25 
P represents a^benzene or a cycbhaxane nucleus; 
u 

R represents -c-o- or -©-; 

R 1 represents hydrogen or methyl; an 
n ts 2 to 10; and 
m Is 2 to 4. 

arJ^ crosslinkabte with radiant energy such as W light. Such monomers 
Representative monomers conforming to the above structure are presented below: «5 
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II II II II 

CH 2 =CH-C-O-fCH 2 ")y-0-<X v — tCU^^- 0-C-CH=CH 2 

V 

0=0 0 

I II 

0~(CH 2 ) 2 -0-C-CH=CH 2 
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CH 2 -CH-C-0-eCH 2 ->g-O-C N / jC-O-eCH 2 ^-0-C-CH-CH 2 
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c=o o 
I II 

0-( CH 2 ) 6 -0-C-CH=CH 2 
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CH 2 =CH-C-0-eCH 2 ->3-0 — ^ ^C— 0-fC H 2 ) 3 0 -C-CH=CH. 
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I II 

( CH 2 ) 3 -0-C-CH=CH 2 
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CH 2 =C-C-0-( CH^-O-i^ /X /C-O-CCHp^-C-CH, 

V 0 H 

0-C-0-( CH 2 ) 2 -0-C-OCH 2 

H 



0 o 

2 ^-<^-<CH 2 ) 2 -0-S x ^ yU-(CH 2 ) 2 -^C-C=CH 2 



CH„=C 



CH 2 ==C--c4-(CH 2 ) 2 ~0- C / Ny N^(CH 3 )--oVc 

H Jl B I 
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peroent of the pnotosensitizer in an appropriate solvent. des red * 1 to 5 wtflht 

cc^^eSl^^ P ™ 9 ^ e ? the *** ?l xh,rw 01 the inVBn «on. wfth or without binder. Is vacuum 

laSo^S^eT^ adsorption 

hole/depression have noticeable boundaries and that as measured Z «7=^T^ L 2? ^ e d 
surface of the iayer. the width of the nCteiaqS LreXoftt* hSe de^rts^The- 
dimensions can be measured from an electron micrograph of the pte depression. These 

ine absorption factor" of the recording Jayer is defined as the product of the weiaht fnrn nn rrf in** 

A thermal and mechanical banter layer is optionally coated over the recording layer of the optical recording 
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element. The purpose of this thermal and mechanical barrier layer Is to protect the recording layer from 
defects such as scratches, dirt and fingerprints. Another function of the thermal and mechanical barrier layer Is 
to prevent the material which Is vaporized or ablated from the recording layer from depositing on the optical 
system and other components of the recording apparatus. 

5 Many materials have been proposed for the thermal and mechanical barrier layer. BartoDni et ai In "Materials 
for Optical Recording' In a final report for Contract MDA904-76-C-0429 for the National Security Agency, 
August. 1977, reported experiments with a wide variety of overcoat materials* Especially useful thermal and 
mechanical barrier layers comprising water-solubJe polymers having a glass transition temperature when dry 
of at least 100°C. are disclosed in U.S. Patent 4,430.656. 

to Optimization of the recording elements of the present Invention Is described In OS. Patent 4,360,908. 
Preferred disc configurations are described in US. Patent 4,447,899. 
The dye mixtures of this invention were prepared in one reaction vessel according to Example 1. 

Example 1 , % 

15 A mixture of the Invention was prepared by mbdng 1 £1 g (0.006 mole) of t-butyl benzoin, 1 .52 g (0.006 mole) 
of isopropyibenzoin, 1 .45 g (0.006 mole of methoxybenzoin and 8.9 g (0.04 mole) of phosphorous pentasufflde 
In 150 mL of dioxane. The mixture was heated at reflux temperature for three hours. The reaction was cooled to 
room temperature and filtered to remove insoluble material. The filtrate was treated with a74 g (0.009 mole) of 
potassium tetrachloroplatinate In 50 mL of water and brought to reflux for two hours. After cooling to room 

20 temperature, the reaction mixture was stirred overnight. The solvents were removed under vacuum. The 
residue was triturated with acetonltriie and the solid collected by filtration. The solid was extracted for four 
hours with methylene chloride. The methylene chloride extractions were concentrated and the residue again 
triturated with acetonltriie and filtered. The solid was washed with methanol and pentane to give 4.4 g of dark 
material. X-max in methylene chloride - 819 nm (e = 37.800). 

25 Because of the three different R substituents Involved (t-butyl. isopropyl, and methoxy) in the reaction and 
the random nature of the reaction, a mixture of at least six different dyes was obtained without considering the 
•els-trans'* isomer possibilities, wherein the R substituents are on the same side or diagonally opposed across 
metal coordination centers. 
Other dye mixtures were prepared by the same procedure described in Example 1. except using the starting 

30 benzoins shown In Table I, to produce dye mixtures of the Invention. 
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TABLE I 



Example Benzolna Employed 



Mole Ratio 
of Benzoins 
Employed 



2 
3 
A 
5 
6 



A 
A 
B 
A 
A 



B 
C 
C 

c 
c 



D 
D 



E 



1/1 

1/1 

1/1 

1/1/1 

1/1/1/1 
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"Benzoins 



\ 




so 




A 


4-t-bu ty Ibenzo i n 


R 


= t butyl 


a? 


B 


V-me thoxy be nzo i n 


R 


methoxy 




C 


4-isopropy Ibenzo in 




— isopropyl 




D 


4-methylbenzoin 


R 


« methyl 




E 


4~<2-butyl) benzoin 


R 


~ 2-butyl 





The suitability of the recording elements comprising recording layers of the dye mixtures of this invention 
was determined in the following examples using a "static pit tester'. The static pit tester provides automated 
facilities for exposing standard test patterns on 2" by 2* glass elides or film samples with a laser A 
mterocomputer using FORTH language was used to control the sample positron and the laser power. 

Layers of the dye mixture, with or without a binder, were prepared by vacuum coating methods. 

Each layer was then exposed, in the static pit tester, to a power series array to produce pits on 4 micron 
centers at each of six power levels (2. 3, 4, 6. 8 and 10 milliwatts) on the sample, with a 50 nanosecond pulse 
duration from an 830 nanometer wavelength GaAIAs diode laser. This pattern was repeated at 2 mm intervals 
across the sample for a total of thirteen teat patches. These test patches were examined with a Nomarsky 
differential Interference contrast microscope to determine the presence or absence of pits in a particular 
coating. A layer is considered useful when a pit is formed at any of the sbt power levels at any position of the 
coating. 

Pits were formed In each of the fourteen coated compositions. 
Example 7 

A sample of the dye mixture of Example 5 was vacuum evaporated, without a binder, to a thickness of 0.11 
um onto a glass slide which had been precoated by vacuum deposftlon wfth a reflective layer of chromium and 
gold overcoated wtth a smoothing layer. The coating was incubated for one week at 60° C and 30<>fo relative 
humidity, then stored for 6 months at ambient conditions. The resulting element was written on with a GaAIAs 
diode laser using the static pit tester. Pits were written on the glass slide over a laser power series of 9 7 8 4 
6.9, 5.3, 4.8, and 3.6 mW and through a time series of 40, 60. 100, 200. 400. 1000, 2000, 6000, 10,000 and 30 000 
ns. Photomicrographs of the slide at 700x and 1400x magnification showed no crystallization of the recording 
media, and good pit formation over most of the power vs. time exposure series. 

Examples 8-13 

Three different dye mixtures (examples 1 , 5, and 6 ) were separately coated with one of the two following 
binders to make six different optical elements: 
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The structure of binders 1) and 2) are designed to emphasize the random nature of mix of compounds 
making up the binder. Such binders are fully disclosed In U.S. Patent 4,499.165. 

Each dye mixture and binder was vacuum coated and sandwiched between a20nm silicon dioxide overcoat 
and a 100 nm gold reflecting layer. The vacuum coated layers were near 0.1 1 u.m thick and contained a dye 
mixture/binder ratio of 1/1. The combinations of the materials are listed below. 
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Example No. 

8 

9 
10 
11 
12 
13 



Dve Mixture 
Example 1 
Example 1 
Example 5 
Example 5 
Example 6 
Example 6 



Binder No, 
2 
1 
2 
1 
2 
1 



r5 Each element was Incubated at 60° (140°F) and 30% relative humidity for a period of six weeks. No defects 
were identified as crystallization in the vacuum coated optical recording layers. 

Example 14 

An optical recording composition comprising the dye mixture of Example 1 and binder 2 was thermally 
20 evaporated In vacuo to a final thickness of 1.10 x 10- 6 mm onto a reflecting layer of chromium <10- 7 mm) and 
Au (10- 5 mm). The reflective layer rested on a smoothing layer which In turn was coated on a glass support. 
The write and read wavelengths were 830 and 633 nm respectively. The maximum CNR (Carner-to-Noise 
Ratio) observed was 65.8 dB at a write laser power of 10 mW. 
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Claims 



1. A dye mixture comprising at least two different unsymmetrfcal blsIl^lphenyM^thanedltnio- 
lato(2-)-S.S1- platinum compounds. 

2. The mixture of claim 1 wherein the compounds of the mixture have one or more of the structures (I 
andD) 
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wherein R, which may be the same or different for Structures I and II, represents a lower akyl or alkoxy 
group having up to 6 carbon atoms. 
3. The mixture of daim 2 selected from the group consisting of: 

Mixture 1) comprising compounds of Structures I and/or II wherein each R group independently Is 
t-butyl or methoxy; 

Mixture 2) comprising compounds of Structures I and/or II wherein each R group independently id 
t-butyl orlsopropyf; 

Mixture 3) comprising compounds of Structures I and/or II wherein each R group Independently is 
methoxy or Jsopropyl; 

Mixture 4) comprising compounds of Structures I and/or II wherein each R group Independently Is 
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t-butyl, Isopropyl or methyl; 

♦ u M !!l tU 1 re 5) ^P^lpO impounds of Structures I and/or II wherein each R group independently is 
t-butyl. Isopropyl, methyl or 2-butyl; and, inaBpwwwnuy is 

Mixture 6) comprising compounds of Structures I and/or II wherein each R group Independently is 
t-butyl, isopropyl or methoxy. J 

4, An optical recording element comprising a support and an optical recording layer of an amorphous 
bmderlees coating of a dye mixture according to claim 1 , 2 or 3. amorpnous 

5. An optical recording element comprising a support and an amorphous optical recordina laver of a 
binder and a dye mixture according to claim 1 , 2 or 3. 

IDreseminawSgS according to claim 5 wherein the binder and the dye mixture are w 
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